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The  electrochemical  characterization  of  three  room 
temperature  nematic  phase  liquid  crystals  has  been  performed  in 
order  to  determine  the  utility  of  these  materials  as  solvents  for 
electrochemical  studies.  In  acetonitrile  and  in  the  neat  phase, 
MBBA  (p-methoxy  benzilidene-p ' -butyl  aniline),  MBAB  (methoxy- 
butyl  azoxybenzene) ,  and  K15  (p-pentyl-p ’-cyano  biphenyl)  show  a 
wide  range  of  potentials  for  electrochemical  experiments.  Large 
IR  drops  for  MBBA  and  MBAB  in  the  neat  phase  precluded  their  use 
while  K15  was  very  well-behaved  by  comparison.- 

K15  was  nonetheless  a  resistive  electrochemical  solvent. 
Maintaining  a  low  electrolyte  concentration  (35  mM  TBAP  (tetra  n- 
butyl  ammonium  perchlorate))  to  ensure  the  presence  of  the 
nematic  phase  requires  the  use  of  semi-microelectrodes  (1  x  10~^ 
cm^  Pt  disk)  to  mitigate  IR  drops  in  the  system.  The 
electrochemical  response  of  several  redox  compounds  in  K15 
differs  substantially  from  the  observed  response  in  acetonitrile. 
By  way  of  comparison  to  the  response  of  tetramethylbenzidene  in 
tetrahydrofuran,  these  differences  largely  result  from  ion- 
aggregate  formation. 

Attempts  to  achieve  a  monodomain  in  the  electrochemical  cell 
demonstrate  some  degree  of  order  at  the  electrode/solution 
interface.  Peak-current  measurements  for  the  isotropic  and 
oriented  (parallel  or  perpendicular)  mesophase  are  the  criteria. 
These  results  are  preliminary  in  that  the  effects  of  the 
electrode/cell-boundary  spacing  and  electrode  potential  have  not 
been  addressed.  Additionally,  the  formal  potential  for 
tetracyanoethylene  and  its  radical  anion  appear  to  be  sensitive 
to  the  orientation  of  the  nematic  with  respect  to  the  electrode. 
Any  emphasis  on  a  formal  potential/orientation  relationship  must 
be  cautioned  because  the  stability  and  solution  chemistry  of  the 
radical  anion  sure  not  fully  characterized. 

Incorporation  of  K15  into  electrodeposited  films  of 
polyvinylf errocene  substantially  alters  the  rate  of  charge 
transport  through  the  film.  Especially  noteworthy  is  the 
temperature  dependence  of  these  films  above  and  below  the 
nematic/isotropic  transition  temperature.  Changes  in  the  peak 


currents  and  formal  potential  as  a  function  of  K15  concentration 
indicate  an  expected  viscosity  dependence  and  the  presence  of 
Kl5/f errocene  aggregates.  In  certain  cases,  two 

electrochemically  non-equivalent  ferrocene  sites  axe  evident  by 
the  splitting  of  the  ferrocene  wave. 
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